Frequent TMPRSS2-ERG rearrangement in prostatic small cell carcinoma detected by fluorescence in situ hybridization: the superiority of fluorescence in situ hybridization over ERG immunohistochemistry.
Small cell carcinoma of the prostate is both morphologically and immunohistochemically similar to small cell carcinoma of other organs such as the urinary bladder or lung. TMPRSS2-ERG gene fusion appears to be a highly specific alteration in prostatic carcinoma that is frequently shared by small cell carcinoma. In adenocarcinoma, immunohistochemistry for the ERG protein product has been reported to correlate well with the presence of the gene fusion, although in prostatic small cell carcinoma, this relationship is not completely understood. We evaluated 54 cases of small cell carcinoma of the prostate and compared TMPRSS2-ERG gene fusion status by fluorescence in situ hybridization (FISH) to immunohistochemical staining with antibody to ERG. Of 54 cases of prostatic small cell carcinoma, 26 (48%) were positive for TMPRSS2-ERG gene fusion by FISH and 12 (22%) showed overexpression of ERG protein by immunohistochemistry. Of the 26 cases positive by FISH, 11 were also positive for ERG protein by immunohistochemistry. One tumor was positive by immunohistochemistry but negative by FISH. Urinary bladder small cell carcinoma (n = 25) showed negative results by both methods; however, 2 of 14 small cell carcinomas of other organs (lung, head, and neck) showed positive immunohistochemistry but negative FISH. Positive staining for ERG by immunohistochemistry is present in a subset of prostatic small cell carcinomas and correlates with the presence of TMPRSS2-ERG gene fusion. Therefore, it may be useful in confirming prostatic origin when molecular testing is not accessible. However, sensitivity and specificity of ERG immunohistochemistry in small cell carcinoma are decreased compared to FISH.